INTRODUCTION
In HIV-infected patients, visceral leishmaniasis (VL) accelerates the onset of AIDS and the disease can progress rapidly into severe forms 22, 24 . HIV-VL co-infection may appear clinically in its classical form or with very aggressive characteristics, sometimes non-specific and difficult to diagnose 29 .
The association between the diseases is recent and has an increasing number of cases in Brazil and worldwide -especially in the Mediterranean region of Europe 15, 18 . In Brazil, a phenomenon of overlapping infections characterized by the ruralization of AIDS and urbanization of VL has been observed, which indicates the emergence of parasitic disease as an important infection opportunistic to HIVpatients 11 . However, there are very few reports from Brazil concerning co-infection 6, 10, 17, 25 .
The present study describes the results of diagnostic tests applied to a series of suspected VL cases in HIV-infected/AIDS patients.
PATIENTS AND METHODS
HIV-infected/AIDS patients were included in the study after they were admitted to four public hospitals in Pernambuco, Brazil, between September 2008 and January 2010. The study included 18-year-old patients, who presented cytopenia (leucocyte count < 3,000/mm 3 , hemoglobin concentration < 10 g/dL, platelet count <120,000/mm 3 ) in at least two cell lines and/or fever (> 38 °C) for more than eight days, with no defined etiology and indication of bone marrow aspirate from the doctor's assistant. The study was approved by the Research Ethics Committee at the Aggeu Magalhães Research Center -Fundação Oswaldo Cruz (CAAE 0121.0.095.000-08).
HIV diagnosis was confirmed by Western blot or indirect immunofluorescence 7 and VL by identifying amastigotes in bone marrow aspirates and/or positive results in KAtex 12 , with good therapeutic responses.
Evidence for a favorable response to therapy (clinical remission) was considered when the patient was afebrile and when physical signs as well as laboratory abnormalities significantly improved after a complete course of treatment 1 .
The reaction to indirect immunofluorescence (IFA) was considered positive when fluorescence was observed in a dilution of ≥ 1/80 18 and the rK39 dipstick test was considered positive when two lines were visualized on the strip 9 .
For the polymerase chain reaction in peripheral blood (PCRillustra TM tissue & cells genomicPrep Mini Spin KIT), RV1 and RV2 primers were used 15 . DNA bands were separated by electrophoresis and visualized under a UV light, and photographed with the Kodak Gel Logic 100 Imaging System, using Kodak molecular imaging software 4.0.0. The latex agglutination test (Katex -Kalon Biological Ltd's, UK) was categorized as: positive +++, and ++, and +, and negative 5 .
RESULTS
Of the 14 eligible patients, two died before undergoing the bone marrow aspirate and two were excluded due to the existence of other diagnoses (tuberculosis and lymphoma). Nine patients were previously diagnosed as having AIDS and other case was diagnosed with AIDS during a screening of VL.
The mean age was 36.1 years (27-44 years/±5.8). Five patients had attended school for 11 or more years and five owned a dog. All ten patients presented splenomegaly, weight loss and asthenia and one reported no fever.
Nine patients were male and came from the metropolitan region of Recife, of which eight were from the urban area and one from the rural area (Table 1) .
Five co-infected cases were identified from amongst ten who were included in the study. Among the five cases of co-infection, there were two cases of VL (first episode) and three cases of relapse. Four patients tested positive for Leishmania in the bone marrow aspirate. A positive PCR was recorded for only one of these patients and nine patients obtained a positive DAT. Patient number 6 began a therapeutic test with amphotericin B prior to completing the examination for Leishmania in bone marrow aspirate, and tested negative, although the KAtex (++) and DAT (1/12,800) were positive. A clinical improvement was observed with the therapeutic test: hematological counts were normalized and splenomegaly and fever reduced. Of the ten HIV-infected patients, nine (five with VL and four without VL) had a positive serologic test (DAT).
The mean age of the five co-infected patients was 37.2 (31-44 years/± 6.0). Four were male, from the metropolitan region of Recife, and the only female patient was from the rural area. The female patient of this series was an agricultural worker, living in the agricultural zone of Pernambuco, and reported cases of VL at home (partner) and around the local neighborhood. Two of the male patients maintained sexual relations with other men and the female was in a stable relationship with her HIV-infected partner. None of the patients reported intravenous drug 45 use. Two of these patients had attended school for more than 11 years and also owned dogs.
A positive DAT was recorded in all co-infected patients (1/12,800 -1/1,638,400). Four patients presented a positive KAtex test (++/+++), and one did not perform the examination. Three patients recorded a positive rK39 dipstick test; two a positive IFA (1/80) and one patient presented a positive PCR ( Table 1 ).
The mean CD4 count was 208 cells/mm 3 (56-399/+153). Four patients were taking antiretrovirals (ART) and one was diagnosed with VL concomitantly with AIDS. The five patients diagnosed as co-infected were treated with amphotericin B. Three of the five cases diagnosed in the study reported previous episodes of co-infection, two of them relapsed in less than one year after treatment and did not receive prophylaxis, the other relapsed two years after discontinuation of prophylaxis with amphotericin B.
DISCUSSION
Five co-infected cases were identified from amongst ten who presented clinical indications of bone marrow aspirate, signs and symptoms compatible with classical forms of VL. The symptoms presented by the co-infected patients in this series may occur in other situations associated with AIDS, which can hinder or delay a clinical suspicion of VL 10, 22 .
All patients had splenomegaly. Febrile splenomegaly and cytopenia in HIV-infected patients may also be observed in tuberculosis 26 , histoplasmosis 8 and lymphoma 23 . Cytopenias are frequent during the course of HIV infection and may result from several mechanisms 24 . In addition, is important to be alert for possible situations of co-infection where manifestations of VL are atypically presented 28 .
In this series, one of the five co-infected patients was diagnosed with VL concomitantly with AIDS. Visceral leishmaniasis may be the first infection related in 13% up to 47% of HIV-infected patients 22, 24 . It is important to make an early diagnosis and monitor the development of leishmaniasis in HIV-infected patients, since these cases are less responsive to treatment and have higher fatality rates 30 .
All patients with previous episodes of VL had taken ART. In 2008, TER HORST, et al. 32 , reported a reduction in the occurrence of new episodes with the use of ART. MIRA et al. 19 , however, concluded that if the patients had a high viral load and a low immune response, ART proved ineffective in preventing new episodes of the disease.
Microscopic observation of bone marrow aspirate is very specific (100%), but sensitivity has been reported between 67% and 94% 9,24 . Several reasons have been cited for the limited sensitivity: a low number of Leishmania-infected cells as a consequence of pancytopenia; a hemodiluted sample due to inadequate collection or a low parasite load when the patient has already started therapy 20, 30 . Patient six tested negative for Leishmania, but presented positive results with DAT and KAtex. This case was considered co-infection and showed a good therapeutic response.
Urinary antigen detection (KAtex test) was able to positively diagnose all cases of infection even after initiating amphotericin B. However, it has been reported that antigenuria becomes negative after successful chemotherapy, suggesting that KAtex may be a useful tool for monitoring the efficacy of the treatment 2 . In another two studies of co-infected patients in Spain, KAtex had a sensitivity of 85.7% and 100%, respectively, when the parasite load was high 27, 34 . ATTAR et al., 5 reported the potential use of this test to diagnose active infection, although the need still exists for additional studies in order to provide a better definition of the role of KAtex, both in investigating the infection and during post-therapy follow-up. The present report of the use of KAtex in co-infected patients is the first publication on the Brazilian population. Whether the test is applicable to detecting asymptomatic or subclinical populations has still not been sufficiently clarified 5, 13, 27 .
The rK39 dipstick test confirmed the myelogram in all cases of recurrence, and no false-positive results were observed. In a study by SUNDAR et al. 31 , in India, the rK39 dipstick format has proved 100% sensitive and 98% specific when compared to splenic aspirates. Another validation study, conducted in a tertiary care hospital in southeastern Nepal, compared DAT with the rK39 dipstick test on 184 patients with a clinical suspicion of VL, and found a sensitivity of 97% and a specificity of 71% for the rK39 dipstick test 9 . The ease of use of the rK39 dipstick test and its low cost enable early diagnosis of VL in decentralized settings thereby improves access to early life-saving treatment 33 .
ASSIS et al. 4 , reporting in VL sensitivities and specificities of the DAT were 90% and 96%, respectively. The authors concluded that DAT constituted a useful test and can replace IFAT as the routine diagnostic test used by the Brazilian Leishmaniasis Control Program. There is no consensus regarding the ideal cutoff point for co-infected patients. A positive DAT was recorded for all co-infected patients, but four out of the five patients not considered co-infected with VL also tested positive. The lowest titer amongst co-infected patients was 1/12,800 (patient 7) and the highest was 1/1,638,400 (patient 10). Two of the patients considered without VL had borderline titers (1/6,400) and the other two obtained high titers for DAT (1/25,600 and 1/> 51,200). One of them was diagnosed with a liver abscess and the other a pulmonary abscess. DAT, despite being one of the cheapest, simplest and most sensitive for diagnosing VL 14 , does not differentiate between past and recent infections 35 . The DAT test was not a diagnost criterion for co-infection study. This finding may be explained by a high prevalence of VL in the area. Due to the low sensitivity of bone marrow aspirate (67-94%), 9, 24 it is possible that patients with positive serology and negative aspirate actually had VL. The use of KAtex can, however, increase the sensitivity for the diagnosis of active disease 12, 13 .
Regarding serologic findings in this study, the functional impairment of cell-mediated immunity due to HIV infection may result in the absence of an antibody response to Leishmania infection, even when that is parasitemia. This impairment of the immune system may explain the higher frequency of false-negative antibody tests results in co-infected patients 29 . CHAPPUIS et al., 9 suggest that patients who test positive with rK39 dipstick test or present elevated DAT titers, with a history of leishmaniasis, should be submitted to a Leishmania test by bone marrow or spleen aspirate in order to investigate co-infection. 
46
results of the present study are similar to studies that have described low titers for IFA in diagnosing co-infections 24, 29 . The three cases with a new episode of co-infection presented positive results for rK39 dipstick test as well as DAT.
The PCR used was positive in only one of the five patients. The technique and the primers used in the PCR of this series are available within the leishmaniasis service in Pernambuco, although, there are no studies that validate them for co-infected HIV patients. A Brazilian study in 2006 11 using the same primers for PCR in the total blood of dogs, encountered a low sensitivity in this method and suggested the possibility of treating the low parasite load in the blood. The method used for DNA extraction, however, can have influenced the sensitivity and specificity of the PCR technique 3 .
This is the first study conducted in Brazil to investigate HIV-VL co-infection that describes the results of a set of diagnostic tools (parasitological, serological, molecular and urinary antigen detection). Only 14 patients were eligible for the study in more than one year. This low number of patients may be explained by the inclusion criteria based on the indication of bone marrow aspirate from the doctor´s assistant.
This series has included only five patients with co-infection and it is difficult therefore to analyze the results of the different diagnostic tests. In addition, there were cases of relapse, making even more difficult to reach reliable conclusions. Despite the small size of the sample, this article is a valuable addition to the limited literature on a topic that is of growing importance, both in Brazil and in other VL-endemic areas of the world.
From the clinical symptoms of the suspected or confirmed patients it was possible to observe that there are still difficulties in screening and diagnosing this particular group of patients. Thus, it may be perceived that there are limitations in these diagnostic methods and further studies may indicate which examinations are most appropriate for diagnosing and monitoring patients with HIV-VL co-infection.
RESUMO
Diagnosticando co-infecção leishmaniose visceral e HIV/AIDS: uma série de casos em Pernambuco, Brasil.
A associação da leishmaniose visceral com o HIV/AIDS pode se manifestar com características de doença agressiva ou sem sintomas específicos, dificultando o diagnóstico. Este artigo descreve o resultado de testes diagnósticos aplicados a uma série de casos suspeitos de leishmaniose visceral em pacientes com HIV/AIDS internados em hospitais de referência de Pernambuco, Brasil. De 14 pacientes elegíveis com citopenias e/ou febre de etiologia indefinida, com indicações de mielograma, foram incluídos dez. Para o diagnóstico, foram empregados os seguintes exames: pesquisa de Leishmania em aspirado de medula óssea, DAT, IFI, rK39, PCR e a KAtex. Cinco dos dez pacientes foram diagnosticados com co-infecção. Entre os cinco co-infectados, o DAT foi positivo em todos, a pesquisa de Leishmania foi positiva em quatro, assim como o KAtex, o rK39 em três, a IFI em dois e a PCR positiva em apenas um. Esta série de casos foi a primeira realizada no Brasil utilizando esse conjunto de exames para detecção de co-infecção, no entanto, ainda não há consenso quanto aos exames mais adequados a serem aplicados para screening e acompanhamento desse grupo de pacientes.
